Introduction
The significance of mineral fibers in lung tissue for epidemiological research depends on whether they can provide a valid indicator, qualitatively and quantitatively, of past environmental exposure, taking into account the feasibility of making such measurements. Since current techniques require lung tissue samples, seldom available except at autopsy or from biopsy taken during major surgery, this raises a critical question. As neither procedure is likely to be based on representative subjects, very serious and indefinable types of selection bias are virtually unavoidable, even in carefully controlled studies. The problem is perhaps reduced by the fact that, in epidemiological research, tissue burden is used to assess exposure and not for pathological diagnosis. Nevertheless, there can be no assurance that sampling efficiency of the lung is unrelated to disease susceptibility, indeed that would be unlikely. The problem would still apply even if all mineral fibers were equally persistent, but this is far from the case; in fact, variation in durability between fiber types may provide the answer to questions of both cause and effect and of disease mechanism.
At first sight the measurement of lung burden provides the ideal biological model whereby exposure, which has inevitably varied in intensity over time, can be integrated with duration. For several reasons, however, this is unreasonably optimistic. While particles identified in the lung at autopsy or biopsy have undoubtedly resulted from past environmental exposure, they are most unlikely to represent a complete or representative sample of what has been inhaled. There is good evidence of the apparently more rapid clearance of one type of fiber (e.g., chrysotile) than another (e.g., tremolite) (1) and some luck, serious bias may be avoided but usually at the price of loss in power and discrimination. Analytic methods can be standardized but the results from one laboratory are unlikely to be directly comparable with those from another, or even with those from the same laboratory at another time (7) . While these points are not unique to tissue analysis, they are probably among the more difficult to overcome. They require rigorous application of "blind" testing and use of predetermined sequence schedules for the examination of samples.
Research Experience
During the past decade our group has given considerable priority to lung burden studies in epidemiological research, mainly because of concern for objective and discriminatory measurements of past exposure. We have emphasized elsewhere the uncertainties of this approach and that the results do not necessarily outweigh other types of evidence (8) . A brief review of the six surveys we have undertaken may be illustrative and provide some guidance.
Prevalence Studies
The first prevalence study (4) examined more fully the report by Pooley (3) 
Cohort Studies
There is probably no cohort study made so far with lung tissue analysis in the initial protocol; however, on two occasions we have made lung tissue analyses in an attempt to better understand the results from studies already completed. The first of these (12) aimed to explain the much greater risk of respiratory cancer observed in asbestos textile workers in Charleston, South Carolina, compared with Quebec miners and millers, both groups exposed to chrysotile from the same source. Lung tissue samples were sought from as many members as possible of both cohorts where an autopsy had been performed at death. Altogether 161 samples were obtained, 72 from textile workers and 89 from miners and millers. These represented only a limited proportion of men on whom an autopsy had been performed and a very small percentage of all deaths. In addition to the five main types of asbestos, many other mineral fibers were identified, counted, and measured. Despite their quality, these findings proved extremely difficult to analyze, mainly because the two case series differed so much in age at death, duration of exposure, and time from first and last employment to death. Efforts were made to deal with this problem by stratification and by selection of pairs matched for duration of and time since last employment. The latter method was perhaps the more convincing, but only 32 pairs met our matching criteria. An important byproduct of this study was further evidence that, in both series, concentrations of both tremolite and chrysotile correlated with cumulative dust exposure.
Our most recent survey (6) aimed to assess the past exposure in the large cohort of nearly 17,000 American MMMF production workers (13) . This was essentially a study of feasibility for, although MMMF had previously been identified at autopsy (5, 11, 14) , it seemed doubtful that they would be sufficiently persistent avoid the wasteful and possibly biased procedure of matching. Regression analysis was used with apparent success to estimate the difference in tremolite content of the inhaled dust to which miners and millers and textile workers were exposed (12) . The matching approach was therefore explored using data from our first prevalence study (4, 9) . In 13 adequately matched pairs, selected from the 55 lung analyses, the ratios of tremolite to chrysotile ranged from 0 to 8.3 at Asbestos (mean 1.5, median 0.7) and from 0 to 9.0 at Thetford (mean 4.9, median 1.7). The ratio of the means was thus 3.3 and of medians 2.4 
